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1	Introduction
The following agreements were made in the previous meeting on CG [1]:
Agreements:
1 The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 
2 The configuration of configured grant resource can include one type 1 CG configuration.  FFS if multiple configured CGs are allowed
3 A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.
4 The configuration of configured grant resource for UE small data transmission is valid only in the same serving cell.  FFS for other CG validity criteria (e.g. timer, UL/SUL aspect, etc)
5 The UE can use configured grant based small data transfer if at least the following criteria is fulfilled (1) user data is smaller than the data volume threshold; (2) configured grant resource is configured and valid; (3) UE has valid TA.  FFS for the candidate beam criteria.  
6 From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message
7 A SS-RSRP threshold is configured for SSB selection. UE selects one of the SSB with SS-RSRP above the threshold and selects the associated CG resource for UL data transmission.

Further details have been discussed in the email discussion [2]. In this contribution we discuss the open issues.

2	Discussion
[bookmark: _Hlk47532824]2.1	Configuration of pre-configured PUSCH based SDT resources
2.1.1	Procedure to configure pre-configured PUSCH based SDT resources
In the PUR design, the UE may request to be configured with a PUR or to have a PUR configuration released while in RRC_CONNECTED mode. The Network can then decide to configure a PUR that may be based on the UE's request, the UE's subscription information and/or local policy [2].
In pre-configured PUSCH based SDT, the same approach for the UE requesting the pre-configured PUSCH based SDT configuration and the Network providing a dedicated configuration can be followed. Although, the contents of the UE request should be revisited to match the design of the pre-configured PUSCH based SDT.
Proposal 1: The UE should be allowed to request to the Network for a pre-configured PUSCH based SDT resource/configuration.
In some use cases the UE might have preferences for specific time occasions where the pre-configured PUSCH resources should occur. This can be due to the traffic characteristics of the application requiring SDT (e.g. an application where the traffic is generated every x seconds) or it can be due to the type of UE (e.g. a Multi-USIM device, where due to the activity of the different USIMs certain time periods are not suitable for pre-configured PUSCH based SDT). As such, the UE should be able to indicate to the network these preferences.
Proposal 2: Specify signalling mechanisms that allow the UE to indicate to the Network its preferences in regard to the time occurrence of pre-configured PUSCH based SDT.
In RAN2#112 the following agreement was made:
	1        The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG.



The network can indicate to the UE the pre-configured PUSCH based SDT resources via dedicated signalling such as part of the RRC Release (as in PUR). Alternatively, the pre-configured PUSCH based SDT resources configuration or part of it could also be part of broadcast signalling. The main advantage of introducing broadcasted signalling would be to minimize the signalling overhead associated to a change of configuration that would be common to a group of UEs, e.g. to suspend (part of) the configurations for the UEs when the cell is loaded.
Proposal 3: It should be possible to indicate or reconfigure the pre-configured PUSCH based SDT resource configuration with both, dedicated and broadcast signalling. 
In case of increased load in a cell or TRP, the affected cell or TRP might need to release/suspend the usage of the pre-configured PUSCH resources for all the UEs under the cell/TRP or for a specific group of UEs at once. This is to allow NW to take in use the pre-allocated resources when it has more UEs to serve, e.g., in CONNECTED mode. However, paging the UE and bringing it to CONNECTED mode to provide the UE with reconfiguration seems an overkill solution for this – this will just contribute on the increased load even more.
Proposal 4: It should be possible for the NW to release/suspend the usage of pre-configured PUSCH resources efficiently.
2.1.2	On association between pre-configured PUSCH and SSB(s)
In RAN2#112, the following agreement was made:
	6        From RAN2 point of view:  An association between CG resources and SSBs is required for CG-based SDT.  FFS up to RAN1 how the association is configured or provided to the UE.  Send an LS to RAN1 to start the discussion on how the association can be made.   Mention that one option RAN2 considered was explicit configuration with RRC Release message


In legacy, CG is only configured for CONNECTED mode and there is no beam association needed since CG is valid for whichever serving beam according to beam management in CONNECTED mode the UE is configured to transmit. For UEs in INACTIVE mode, if the CG is valid for one beam e.g. the beam when the UE moves to INACTIVE mode, it might be likely not be usable when the UE moves and the configured resources are wasted. In our view, it should be possible to map a CG to multiple beams to allow some level of mobility. It is up to gNB implementation how many SSBs it wants to configure as valid for CG-SDT. It does not necessarily need to cover all the SSBs like RACH.
Proposal 5: It should be possible to configure multiple SSBs associated to a CG configuration.
Since there is no beam management, the NW does not know from which beam to receive UL transmission on CG, beam (SSB) to CG mapping is needed to make sure the NW can receive the UL transmission properly, which could be done similarly to PRACH to SSB mapping in TDM manner. An LS has been sent to RAN1 in the previous meeting, from RAN2 point of view, we need to discuss it as well since the beam validation and CG occasion selection is to be specified in RAN2.
The CG-PUSCH relation to SSB allows the gNB to know from the CG-PUSCH resources the direction the UE’s PUSCH transmission can be expected from, assuming that the UE can guarantee SSB-to-PUSCH beam correspondence in RRC_INACTIVE.
Proposal 6: Different CG occasions in a CG configuration are mapped to different SSBs.
2.2	Validity conditions to use pre-configured PUSCH based SDT
2.2.1 	Timing alignment validity
In the WID, it is highlighted that the transmission of UL data over pre-configured PUSCH resources has the caveat that the UE must have a valid timing alignment, which is in-line with the PUR design [3]. 
If the condition to use the pre-configured PUSCH resources is to have a valid Timing Alignment then it is necessary that the UE has a mechanism available, while in RRC Inactive, that allows it to keep track if the Timing Alignment is still valid. In RAN2#112, the following agreement was made:
	3        A new TA timer for TA maintenance specified for configured grant based small data transfer in RRC_INACTIVE should be introduced.  FFS on the procedure, the validity of TA, and how to handle expiration of TA timer.  The TA timer is configured together with the CG configuration in the RRCRelease message.


The TA timer by itself is not a condition enough to validate if the UE still has a valid TA, since the configured timer duration does not reflect the UE’s mobility conditions and therefore the UE can become time misaligned before the TA timer expires. Also, the UE may be still time aligned when the TA timer expires. Therefore, in NB-IOT’s PUR, the TA validation procedure was extended to also include the observation of the variation of the serving cell RSRP. Below we revisit this procedure as defined in TS 38.331 [4] in clause 5.3.3.19:
	[bookmark: _Toc36566472][bookmark: _Toc36809881][bookmark: _Toc36846245][bookmark: _Toc36938898][bookmark: _Toc37081877][bookmark: _Toc46480502][bookmark: _Toc46481736][bookmark: _Toc46482970][bookmark: _Hlk54267542]5.3.3.19	Timing alignment validation for transmission using PUR
A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:
1>	if pur-TimeAlignmentTimer is configured:
2>	pur-TimeAlignmentTimer is running as confirmed by lower layers;
1>	if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured:
2>	since the last TA validation, the serving cell (N)RSRP has not increased by more than increaseThresh; and
2>	since the last TA validation, the serving cell (N)RSRP has not decreased by more than decreaseThresh;


However, the same serving cell RSRP based TA validation procedure is not necessarily sufficient in NR, mainly due to the characteristics associated with the NR’s beam-based operation.  This is supported by the conclusions of the CG-SDT email discussion, namely:
	Proposal 6: Introduce a TA validation mechanism for SDT based on RSRP change, i.e.  RSRP-based threshold(s) are configured. Details of the TA validation procedure can be further discussed, e.g. RSRP-based threshold are applied to SS-RSRP. (20/26)


We think that the TA validation criteria should be further discussed by RAN1.
Proposal 7: RAN 1 should be asked to study TA validation mechanisms that can make TA validation robust in multi-beam scenarios.
[bookmark: _Ref57900083]I
2.3	Other CG based SDT procedure aspects
2.3.1	On RNTI to monitor after CG based SDT
Unlike in connected mode the UE monitors both C-RNTI and CG-RNTI with dynamic grant and CG HARQ process sharing, the UE only needs to monitor one RNTI for CG-SDT since it is unlikely to have a lot of data that would require HARQ process sharing for dynamic grant and CG. Only one RNTI (C-RNTI) is configured when CG-SDT resource is configured.
Proposal 8: Only one RNTI is configured for CG-SDT.
2.3.2	BWP aspects 
For FDD, it is possible to configure UL initial BWP wider than DL initial BWP, thus the NW could in principle configure CG anywhere it wants and even consider it as UL initial BWP without impact UE power consumption. However, for TDD, UL and DL with same BW and considering the UE would need to monitor paging, SI etc on the initial DL BWP, UL should operate on initial BWP as well to avoid BWP switching. 
Proposal 9: CG for SDT is configured on initial BWP.
4	Conclusion
The following proposals have been made:
Proposal 1: The UE should be allowed to request to the Network for a pre-configured PUSCH based SDT resource/configuration.
Proposal 2: Specify signalling mechanisms that allow the UE to indicate to the Network its preferences in regard to the time occurrence of pre-configured PUSCH based SDT.
Proposal 3: It should be possible to indicate or reconfigure the pre-configured PUSCH based SDT resource configuration with both, dedicated and broadcast signalling. 
Proposal 4: It should be possible for the NW to release/suspend the usage of pre-configured PUSCH resources efficiently.
Proposal 5: It should be possible to configure multiple SSBs associated to a CG configuration.
Proposal 6: Different CG occasions in a CG configuration are mapped to different SSBs.
Proposal 7: RAN 1 should be asked to study TA validation mechanisms that can make TA validation robust in multi-beam scenarios.
Proposal 8: Only one RNTI is configured for CG-SDT.
Proposal 9: CG for SDT is configured on initial BWP.
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